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(57) Abstract: Novel benzylthiazolidine-2,4-dione 
derivatives which bind as ligands to human peroxisome 
proliferator-activated receptor (PPAR) to thereby 
activate the receptor and exert antihyperglycemic 
and antihyperlipidemic effects; and a process for 
the preparation thereof. Specifically, substituted 
benzylthiazolidine-2,4-dione derivatives represented by 
general formula (1), pharmaceutically acceptable salts 
thereof, or hydrates of both; and a process for the preparation of them: wherein A is -CH 2 CONH-, -NHCONH-, -CH 2 CH 2 CO-, or 
-NHCOCH 2 -; B is C,-C 4 lower alkyl, C,-C 3 lower alkoxy, halogcno, trifluoromethyl, trifluoromethoxy, substituted or unsubstituted 
phenyl, substituted or unsubstituted phenoxy, or substituted or unsubstituted benzyloxy. 
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t 2>o SMJgh It &-20°Cfr £ 150°CiZT> fi^&OilM 

m- + Bxa©S^li^>-tf >s h^^>^ ^f>i/>, m^y- 

A7; K^©^li^7kmE98.1kPa*^ 491k Pat* ^IS-TS^^ T- 
£ SoS^iSm^: Itii 0°C fr> 100°C(ZTs $fii^{i^^^^ 80°C 

& 13 BJ £ Hffc0J tl ct o X m.W * % ifi d K t> <D ffl £ <fc o T 

0J! #IE£ £ ft s * © t? ii & ^ o 
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(mmm 1 ) 

^^'OXT^ft K (8. 17g,60.0mnol)®ffi'fb * V > 

(250mi) mmizT >^mM~f s fcttmftT myki&itt •? (iv) 

(7.02ml, 60. Ommol ) £ l&.Sfit 10#}f 2-* D o-2-(/ 
f-;!/^^-) |^^xf-;i/(10.2g,60.5mmol)i:^'fb^ f - U >(50ml)Sr>* 
WM<tmm(50m\)ZM&Ltz®WL*ffiT Ltz 0 16 B$fflftn&»diE&;ft 

x?-;i,=6:lv/v)£T«l»U 7.51g (47%)©£jB<b£4» fcftftfl&ttfcf 
K*a*f*(EI*)(i/z): 268(M # ) 
(^JS^J 2) 

2-y f-;i/.^#-2-(5-*;i/ 5. ;u-2-p< b *^>? xn;u)g^^x^;i/ 

(7.50g,28.0mmolK 9-7*JV V y-lA~¥ >(3.94g,33.6mmol K 
^ 'J ^ >(2.80ml,28.3mniol)&t>*x* y -M 100ml U 14B$BB 

*t«t^«lll/t 6.18g(603O©H^b£$j£ft£&fi t LXm fzo 
K«#*rtf(EI*)(i/i): 367(M + ) 

(HJS0J 3) 
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2-^;i/ft-2-[5-[(2,fyt^rVf7V U v >-5->f 'Jr»^ 
;i/ ]-2-^ h#^7i-iHSIIxf ;i/ (6.18g, 16.8mmol) i: tfg 
( 100ml )£ rg£ L>8I#T ffi£&*&*(46.0g,706mmol )£ in £ 24 B#fSg 

2-.71g(5O%)0&«rti£fc*ft6»5fci: Itfffeo 
H*^W«(EI*)d/i): 321(M + ) 

(Xffiftl 4) 

2-[5-[(2,4-^t^rVf 7^; U y >-5--f 'Jr»^f^ ] -2-^ b * 

2-[5-[(2,4->*;fr* V*~T V U y>-5->f U 7 s > ) ;>< ^ ;V ]-2-/ h * 
> 7 xn;i/]^^xf-;i/(1.29g,4.01mmol)^ »tt£(20ml 
(20ml)£il£ L 2.5 B# fflftn&Sftt b fc 0 ft ft & * 7k £ SD x. #f tB bfc 
*Sil£«&U 2kffi&«fc**UT 1.13g(96%)©gtMto£tJ£ftfe*&* 

R*^«f«(EI*)(m/z): 293(M + ) 

(HJS0O5) 

Hill b !i 7il/tD^f ;i/)7i^;i/]-2-[5-[(2,4-y^-^rVf7'; 
U v>-5-^ U x>M ^-;ul-2-^ Ft->7x^^]7^F7^ If 

2-[5-[(2,4-yt^7f7V" 'Jy>-5-f U x > ) * * ]-2-* h * 
i/7 x-;U]#K(440mg,1.50mmolK4-( h 'J 7 WD^;i/)7-'J 
>(242L,1.50mmol)> h U xfji/7 ^ X210L, 1 .51mmol )# tfHBjJc AT, AT- 
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y^;i/*;i/A7^ K (5ml) £r!£U 7)]/3>&m%Ts 2K#tt 
jf"F>>7; 'J :nf-;i/(228L, 1.50mmol)$:Jnx. fco^iST* 1 B$fl§ 

H*##T<iI(Er)(m/z): 436(M + ) 

(mmm 6) 

jV-f4-( h U 7 )i*u * ^)V)y x^;H-2-r5-[(2.4-»>';fr5- V_fLZ-2 
■J ^ >-5-^ ;i0^f-;H-2-^ h^s/7x^;i/l7^h7U- 

AT-[4-( h'j7Jl/tn^;i/)7 x^;t/]-2-[5-[(2,4-^tf* Vf7 
V U ^ >-5-^f U 5 s > ffrhZ-* h^^>7xzjH7-bF7^ K 
(300mg,0.687mmolK 10%^ 7 ^ Aii^rStt^ (300mg) S^t- 
tb*D77>fci^-;i/i:©i^SIS (2 : lv/v,40ml) 

^^(CTlOmff 392kPa T-TK^^iJn^^To feo SfS^7&8M 

mm n-^^1t> : iix^jl/=2:lv/v)t:tlll, 172mg (57%) 

194.5- 196. 5°C; 
**£*r*(EI*)(i/z): 438(M + ); 
7C*^«ftf (X) C 20 H 17 F 3 N 2 0 4 S: 
tHKfi(X) C, 54.79; H, 3.91; N, 6.39. 
mwm(%) C, 54.62; H, 3.81; N, 6.24. 

5-[(4-^ K'>7i^Jl/)^f l Jf>1f7 > ; i J^>-2,4-^t> 

^>>^>X7;i/ft K(20.4g,150mmol)xf-T V/ U S?>-2,4- 
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^tf>(21.1g,180mmolK U ^ X 12. 8g, 150mmol )R tfx * j - 
;K 150ml )£ b 18 ftHftD&jSftt b fco afctf&flfffl bfcifcil** 
«bfc„ x^;-;^M^ibT 11.2g(32X)©SSJHfc£»£ft 

Ml, x^y-;i/St>**T-t5t#^^^bTM(c 18. lg(51%, 

nmammiv)im/i): 235(m + ) 

(6.00g,25.5amol) N 1056^ ^ V *? A *iJfr£&^ (6.00g) Sl>*^h^ 

t F0 77 VU^/'-il/iKDi^I (2:1 v/v, 300ml) 

U fiffiiCT«J»E 294kPatf7k*i8Jn*ff ofco SiB»7«tt«E 

£ii^ n-^^rit> : #Kx?-;i,=2:lv/v)l;:T*S8g b, 5.84g (97%) 
©iUHb£«* bTff fee 

R*#*riI(EI + )(m/z): 237(M + ) 

y_ 

mmm (lOOml) *£*g-*#«£#T 5-[(4-p< 
f;i/]f7V'J ^>-2,4-^tf >(3.56g, 15. Ommol ?oin£fc 0 
H£ 3 B#ratt#£***£EJfc«££g;Bfai bfc*gii£iMfc bzkifc 
&S£$bT 3.04g(72%)©MHb£»*ftfi«fflfc Ulffco 
H«^«ftf(Er)(n/z): 282(M + ) 
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(mmm 10) 

5-[(3-T ^ I fiHfTV u v y-iA-v* 

y_ 

#>(3.00g,10.6mmol) , 10V*^ i>* t> A S^rSfSj^ (2.00g) 
mMx-l-fr tx-* ; -)l t<Dm&i%1£ (1: lv/v,200ml) fcrl^U 
SfittlO^BE 294k Pa T*2kfgMQ * ft o « Sl»B» T'&Mm & *t 
£ b35ir&£itifS bfeo »; d? h ^7 7 -f -(»m 

$ n-^*tf> : ifix^jl/=l:lv/v)i:Till> 2.55g (95%)©H 
Bfl5^***»eiBlili: trff fe« 
H*#*/ri6(EI + )(m/z): 252(M + ) 

(mmm in 

5-[[4-^ h =fr->-3-[3-[4-( MJ7^D^JI/)7i^;i/]»l/-f KJ 
7i-;i/]^fJHf7'/'J ^ >-2,4-^*- > 

5-[(3-T ^ y -4-^ («^>>7z-;V)^f;i/]f7 , ; , J v>-2,4-v 
*>(378mg,1.50«mol) hStt7Kr h 7 t F D 77 > (5ml) £ ?g£ b 
T;H3 >^Sim4 5 ^ia^^T4- h 'j7J^P^f;KV^>7t-h 
(0.236ml, 1.65mmol)£iia*. 6 B#lfflgiB«# Ufco -mWLW&5.fottL 

202. 0- 204. 0°C; 

nm#ffim(iv)(n/z): 439(m + ); 

7tmfrVrm(%) C 19 H 16 F 3 N30 4 S: 

Wr#m%) C, 51.93; H, 3.67; N, 9.56. 

mmm(%) c, 51. so; h, 3.60; n, 9.58. 
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(mmm 12) 

4- * hJr^-3--hD^>X7;i/rh K (4. OOg, 22 . 2mmol K 3- 7 V* 
D v > -2,4- v * > (3.10g,26.5mmol) , f£i?7>^x^A 
(3.40g,44.lMiolK fW8ml)&tf^>-fcf >(120ml)£rg£b> gj© 
fc#'5**ll**L&*«& 8l$ffl;(ni*kil%bfc. »#«#rffib&*Sii 

U^>-t? >SU ? 20%©T-fe h >*T?ifc b 5. 50g(88%) 

M*^^1ii(EI + )(m/z): 280(M t ) 
(^S£0J 13) 

5-[(3-7 | J -4-^ h jr^7x-;i/)^^'Jr>1f 7V U ^ >-2,4- 

5- [(4-* hdfi/-3-- hD7x-;i/)^fiJr>]f7^ l J^>-2,4- 
>(841mg,3.00mmolK x * 7 — M 20ml );RV»Jfi&( 10ml) 

£U SUItfTMtr(II)- 27Kl0tJ(2.26g,9.01mmol)*^* 

W± h »; *AT?£*b««bT641mg(85X)©£lifc£&£ftefi» 
*h bTlffeo 

K«^«f«(Er)(i/z): 250(M + ) 
(^i60O 14) 

jy-[2-^ h#->-5-[(2,4-y^^vf7';'j v>-5--r u^>i2L±ikJ 

7 3i - ;i/]-2-[4-( MJ7;v^D^f;i/)7xzji/]7t F7; K 
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5-[(3-T ^ S-4-* h^7x=^)/f 'JT>]f7V' U ^>-2,4- 
>>*;t > (561mg,2.24imolK 4-( r U 7 D^f;i/)7 x 
(460mg,2.25mmol)£a c N,N-V * ^fribfr LT X K (6ml) 

>£B&-C*tf J»#T h 'Jxfjl/7 ^ >(250mg,2.46mmol)S 
U >it^xf-;i/(0.37iDl,2.44mmol)£j&Q*.fco£ £ CakfcT 
20 6 B#fffl Ufco KJfc*ft&*;fc + fc£g#rffi UfeM 

B B H *StUfco SS*zkife««*U 873ng(89X)©3lS'fb£«3£ltfi 

Jt«#rrtf(EP)(i/z): 436(M + ) 
(£%0J 15) 

-;i/]-2-[4-( hU7;i/^-D^f-;i/)7^-;u]T-fei>T^ K 

tf-[2-p< h Jr^-5-[(2,4-y^^rVf 7V U v >-5->f 'Jr>)^f 
xn;i/]-2-[4-( h ij7^to^f ;i/)7i-;i/]7^ b* 
(610mg,1.40mmol) > \0%>* 5 v •> A iSffilfc (600mg) Stf^i? 
x^;i/£x# y -;i/£©ig£&*& (1: lv/v,150ml) fc«£b, £ 
SCTDIfE 343kPa T* 7k fpl g§ flP £ ft o o B.fa&7&M1&*Mi& 
l/i$^5tiUfeolIi^x-r;i/J: fJS^aU 598mg(98X)©St 

Hj£ 147.0- 149. 0°C; 
K*£*f*(EI»)(i/z): 438(M + ); 
7C*^«ftf (X) C 20 H 17 F 3 N 2 0 4 S: 
tHfft(X) C, 54.79; H, 3.91; N, 6.39. 
£ilffi(X) C, 54.71; H, 3.88; N, 6.33. 

(ISJIS0U 16) 
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l&ffl&m&m ¥ 1-316363] <D 5-^;i/^;U-2-^ h * ^> £ 
J&SK(6.70g,37.2mmolK r 'Jxf^/7 S >( 13.0ml, 93. 3mmol 

>(200ml)£ig£- U *^S#T^D^|if^ 
(3.90ml,40.8mmol)&ilD* 20 #88 # bfeo N,0-V * F P 

*>>;UT ^ > • mm^(4.35g,44.6mmol)^:SDx. 6 BSfg^iSjf 

i&sfcs ifco sjs*** imoi/i mmmwukmi- f u «> a* 

it> : »»:n*-;i,=2:3v/v)fcTlflM 6.56g (7930© HM-fb^tJ * 
H*##f<iS(EI + )(m/z): 223(M + ) 

N-* h*i'-N-*?))/-5-(l,3-¥**V 5 >-2-4 )\s)-2-* F 5- -> ^ 
>X7^ F 

iy-^ F * -N-* f- to -5- * )V K ;i/ -2- P< h * ^> ^ > X T ^ F 
(6.56g,29.4mmol K x ^ 1/ > 7*'J n - ;i/(8.20ml, 147mmol K p- h ;i/ 
x>*;i,* >^-7kWtl(110mg,0.578mmol)Sr>* F ll/x >( 100ml )£ 

K^«»»j:^;i/Sftiitftffl^lRzlciR^ F Azfcfciflu 7k T- lift 

£aft;*c«tK* F'j^tebSibto «©^*^> 

'J*yj^D7 F y *7 7 -r -( m m *fc n-^ * > : If K x f - ;i/ 
=l:2v/v)£T*»» b> 6.60g (84SO© HS-fb^tl £ i: It 

»fco 

R«a*ftt(Er)(i/z): 267(M + ) 
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(mmm is) 

5'-(l,3-yt^V 2 >-2->f ;u)-2'-^ MLiiZ± ^x;> 

iV-^ ^i/-^fil/-5-(l,3-^^^V7>-2-^^)-2-^ F^y 
^>X7 ^ K(6.60g,24.7mmol)£fl#7k^ F 7 t F o 7 7 >(200ml) 

mWT 3.0mol/l cfc d it * V* v A CD x - 7 1 ;u *g $ 

(24.7ml,74.1mmol)£® o < ftT b fc o^T^ 7&*tfT 1.5 ISM 
«»bfco*^*»Tfi«ttfli7'> i E = '> A*»«t(200il)**T b 

7k, ttW***^**t5fe#«JIR*«E»^ h U»>ATf<e<»U» 

> : W»x^;i/=4:lv/v)fcITlll!! b, 4.31g (79%)©^®rti^ £ M 
K*^«f*(CI # )(i/s): 267(M+H) + 

(mmm m 

3-[5-(l,3-y^^rV7>-2->f ;i/)-2-^ h^y7i^^/]-3-t^V Z! 

IK 7k x - ^ ;i/ ( 15ml ) * (3 2k IK # T 7k * ft * h U * A 
(940mg,23.5mmol)&;&n;U & £ ^ x f M 1 .66g, 14. lmmol )£ jbP 
^gStdT 30 7>if # bfco^tC 5'-(l,3-yt^V 7 >-2-^ ;i/)-2»- 
* h^vT-fe h7x; >(2.08g,9.36mmol)ilJK7j<7 1 h 7 t FD77 

> (20ml )& tfx MO. 05ml )£ii£U ®o < f)ITlfeo ft 
T*7« 7ttlWaiftLfc.ttfr«£fc** 2mol/l ft&(20ml)hBFK 
x^;i/(30ml)©&$lC&ftif#T® o < DS^jS. liil^^SiJt 
7kJB*KKx^;i/lzTffltiJ bfco &;£$iJl££fr-£, 7k, §Sfn^^ 
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lv/v)CC**mU 1.44g (52X)©&)ifc£*l***ft*&tt«li: 
M*^*flt(CI + )(in/z): 267(M+H) + 

(mmm 20) 

3-[4-( MJ7il/tD^fM7 iijl/1-l-(5-^^ UkzjLA b ± ^> 

Ett 7k t- h 5 t h* D 7 5 > (7ml) <f (C 7k m it ± Y U £ A 
(190mg,4.75mmol)£;&D;U 7^3>|11 2kftl£#T 3-[5-( 1,3- 
^#3- V7 >-2--f ;U)-2-p< h+*y7i=JI/]-3-**V7D^>B 
&x3 1 Ml.40g,4.76mmol)£I87k7 1 h v h h* P 7 ^ >(10ml)H^^ 
b«S>o < STl/f:oiiai:t 30 ?}fs!#t: 4-( PJ7;i/tn^^) 
^>^;i/7*P K (1.30g,4.44mmol)£f!£7.kT- h7t>*D77 >(3ml) 

ffi?t > : B^ixf ;i/=6:lv/v)(:t *fti b, 911mg (61%) 

K«#*/r*I(EI')(m/z): 336(M') 

mmm 21) 

5-T C3-[3-[4-( MJ7;^n^f;v)7x^)H7D/W-f ;i/]-4-^ h 
^r^7 i-JH^ f- U T>lf 7^ 'J ->* >-2>4-^^ > 
3-[4-( h U 7;i/^P^^;i/)7 i-J!/]-l-(5-*iK 7l/-2-p< b 
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7 x-;i/)7 , D^>-l-^->(900mg,2.68mmol) N l,3-f-T^ I) ^>-2,4- 
^tf>(377mg,3.21mmolK k*^ »J ^>(265L, 2.68mmol JStfx * / - 

M10ml)*ig^b 13 ^raamufcoK^^JiK^it^TamK-eKis 

mm Ltzm&zfaMbtzo ; -)iRV7kz- v 

906mg (78%)(DMmit&y)*M&&£ 3 Bt LTff fco 
ft*#*ftf(Er)<«/0: 435(M*) 

mSS^J 22) 

5-rr3-[3-[4-( h 'j7;i/tP^f^)7xz;i/l7'P^V-f ;i/]-4-^ h 

5-[[3-[3-[4-( h ij7;i/ta^f;i/)7i-;H7D/w>f;i/H- 

h^r«>7i-;i/]^ l iT>]-l,3-f 7yjy>-2 ) 4-^t> 
(500mg,1.15mmolK10V^^»? AiS^rStels 500mgSt>*^ h^b K 
D77 >(50ml)£r!£ LW&EE 392 k Pa icr 8 mm * JEzfcfciSJn * 

y;^D7h7*7 7^-(illl$ n-^*tf > : »gxf;i/=2:lv/v) 

444ing ( 88%)© ^Mib^^J * £ L T ft « 

tt^ 103.0- 104. 5°C; 
H*##fiii(EI + )(in/z): 437(M + ); 
7GfB##rflt(%) C 21 H 18 F 3 N0 4 S: 
tMltf(X) C, 57.66; H, 4.15; N, 3.20. 

mmma) c, 57.84; h, 4.10; n, 3.25. 
(mmm 23) 

H4-(7i^'»7i>;H-H5-[(2,4-^^»Vf7V U y >-5- 
>f adi±jkl±2! ^->7x^jH7fe h7; K 
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82.0-84.0°C; 
WmaftmiVHm/z): 462(M + ); 

Ttmftmma) c 25 h 22 n 2 o 5 s • m 2 o: 

ff-j¥ft(%) C, 62.49; H, 5.03; N, 5.83. 

mrnrnn) c, 62.21 ; h, 4.94; n, 6.07. 
mmm 24-26) 

^mm 11 1 |pj}it3 in 1 ®^b^ti^f#feo 




24 NHCONH 4-Me 171.5-172.5 C, 9 H, 9 N 3 0 4 S ft Wfl;C59.21.H4.97.N10.90 

H$HI:C59.41,H4.95.N10.84 

25 NHCONH 4-CI 236.0-238.0 C 18 H, 6 CIN 3 0 4 S ft® fiI;C53.27.H3.97.N10.35 

H$HI:C53. 66. H3.83.N10.il 

26 NHCONH 4-OC,H 5 195.0-1 97.0 C J0 H 21 N 3 O 5 S ftSM:C57.82.H5.09.N10.1 1 

H$HI:C57.57.H5.04.N10.05 



(mmm id 

N-[Z-* h *->-5-[(2,4-^:fr* 2±Z2l V v>-5-^ fr) * ? )\/]7 =. 
-;u]-2- (4-^Da7xZjl/) Tjz h T % jf 

5-[(3-T 5. y-4-^ h dpi/7 f)k]f7V U v>-2,4-f/ 
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* >(250mg,0.991mmol) 1 1&*.m4b * ? 1/ > (10ml) 

}ft#T HDD7 x=;u»K(178ig,1.04mol)x l-[3-(^* 

^ 7 KjH-3-xf;i/Ajl/#^'f S KJS&£(228mg,1.19inmol) 

^;i/©ig£ig&T-?l*gll U 327mg (82X)<D^]Sfti£!& 

Kkjft 182.0- 183.0°C; 
Jt*#*r*(Er)(i/s): 404(M + ); 
7C*^«f«(X) C l9 H 17 ClN 2 0 4 S: 
fHHI(X) C, 56.36; H, 4.23; N, 6.92. 
%3!lfil(%) C, 56.27; H, 4. 16; N, 6.88. 

(mmm 28-36) 

W2] , 
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mm 

m 


A 


B 




7F 14 l£ 


7C^# #f(%) 


28 


CH 2 CONH 


4-Me 


183.0- 
185.0 


C 20 H 20 N 2 O 4 S 


ftg<I;C62.48.H5.24.N7.29 
H8H£:C62.32.H5.t6.N7.21 


29 


CH 2 CONH 


4-OMe 


124.0- 
125.0 


C 20 H 20 N 2 O 5 S 
•1/4H 2 0 


ftlHi;C59.32,H5.10.N6.92 
H$HI;C59.43.H4.90.N6.89 


30 


CH 2 CONH 


4-Ph(4-OMe) 


205.0- 
207.0 


C 26 H 24 N 2 0 5 S 
•1/4H 2 0 


ftg{g;C64.92,H5.13,N5.82 
H$HI;C65.15,H5.06.N5.76 


31 


CH 2 CONH 


4-Ph(4-Me) 


189.0- 
191.0 


C 2e H 24 N 2 0 4 S 
•1/4H 2 0 


ftS®:C67.15.H5.31,N6.02 
H$UI;C67.36.H5.27.N6.08 


32 


CH 2 CONH 


4-Ph(4-CI) 


193.0- 
195.0 


C 25 H 2I CIN 2 0 4 S 
•1/4H 2 0 


ttffM;C61.85.H4.46.N5.77 
SSSIHS:C61.91 f H4.41.N5.72 


33 


CH 2 CONH 


4-OPh(4-CI) 




C 25 H 21 CIN 2 0 5 S 


ft £fI;C60.42.H4.26.N5.64 
H$Ht;C60.12,H4.28.N5.47 


34 


CH 2 CONH 


4-OCH 2 Ph(4-OMe) 


140.0- 
141.0 


C 27 H 26 N 2 0 6 S 


ft£fI:C64.02,H5.17.N5.53 
H$H1:C64.03,H5.25.N5.38 


35 


CH 2 CONH 


4-OCH 2 Ph(4-Me) 


158.0- 
160.0 
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